Effect of route and pattern of exposure on the pharmacokinetics and acute hepatotoxicity of carbon tetrachloride.
The objectives of this study were to evaluate the influence of both route and pattern of exposure on the pharmacokinetics (PK) and target organ toxicity of a common volatile organic chemical, carbon tetrachloride (CCl4). Male Sprague-Dawley rats, 325-375 g, inhaled 100 or 1000 ppm CCl4 for 2 hr through a one-way breathing valve. The total amount of CCl4 retained by each rat (i.e., the systemically absorbed dose) during the 2-hr period was determined to be 17.5 and 179 mg CCl4/kg body wt, respectively. CCl4, in doses of 17.5 and 179 mg/kg body wt, was administered in an aqueous emulsion by bolus gavage or by constant gastric infusion over 2 hr. Serial micro blood samples from the animals were analyzed for CCl4, in order to delineate blood concentration-versus-time profiles. Serum enzyme activities and total liver microsomal cytochrome P450 level and glucose 6-phosphatase activity were measured 24 hr postdosing as indices of CCl4 hepatotoxicity. The pattern of oral exposure, or dosage regimen, had a significant effect on the PK and acute the hepatotoxicity of CCl4. Arterial blood levels in the gastric infusion group were much lower than in the oral bolus group with both doses. Since CCl4 is quickly and extensively absorbed from the GI tract, large amounts of CCl4 in the portal blood following the oral bolus apparently exceeded the capacity of the liver to metabolize the chemical. Thus, substantially higher Cmax and AUC0 integral of infinity values were manifest. Hepatotoxicity was also significantly greater in these animals. The route of exposure also had a significant effect on the PK of CCl4. Levels of CCl4 in the arterial blood were much higher during inhalation than during gastric infusion. However, AUC0 integral of infinity vales for the two groups were not significantly different, due to relatively slow elimination after gastric infusion. There was little difference between the two groups in hepatotoxicity indices 24 hr postdosing.